Release of intracellular calcium primes chronic myeloid leukaemia cells for tyrosine kinase inhibitor-induced apoptosis.
Imatinib is a substrate for hOCT1 (SLC22A1) and inhibitors of this influx transporter, such as amantadine and prazosin, have previously been shown to decrease cellular imatinib uptake. However, here we report that in longer term experiments, both drugs paradoxically increase the cytotoxicity of all three currently licensed tyrosine kinase inhibitors (TKIs), imatinib, nilotinib and dasatinib. This effect is due to release of intracellular calcium from the endoplasmic reticulum (ER), with changes in mitochondrial calcium and alterations in mitochondrial membrane permeability, resulting in caspase-mediated apoptosis. The effect is confined to BCR-ABL-positive cells, and is greater in primary cells than in cell lines. Furthermore, in primary cells at original diagnosis, the effect is only seen in samples from patients destined to become complete cytogenetic responders to imatinib. These results indicate that calcium release from the ER, here induced by amantadine or prazosin, may prime BCR-ABL-positive cells to TKI-induced apoptosis. Amantadine/prazosin primed TKI cytotoxicity in vitro may be a useful test for the level of ER-releasable calcium, and may be of prognostic value.